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An Automatic Machine for Butt Welding Mass Produced Bars 
(Avtomat dlya stykovcy svarki sterzhney massovogo proizvod- 
atva) 


j ; 
Avtcmaticheskaya svarka, 1958,! nr 12, pp 63-69 (USSR) 


A now method of butt welding valve blanks, based on the use 
of an automatic drive, has been developed. The high dynamic 
qualities of the drive eliminate the formation of cavities 
(podgar) in blanks welded by the rigid welding process. A 
new automatic machine for contact butt welding of 10 to 14 mm 
valves was designed and is now being tested at the Yaroslavl! 
Automobile Plant. A detailed description of the design and 
operation of the new device is given. It has a capacity of 
300 to 400 blanks per hour and produces high quality welds. 
There are 3 diagrams and 3 microphotos. 
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TEXT: For the first time a physical model of a weld joint had been used " 
by D.S. Balkovets (Ref. 1) in 1952, for checking calculations of electric energy 

needed for the formation of a spot weld. In the present work, the similarity of 
electrical, mechanical and heat processes is discussed as a means for determining 

the resistance welding process parameters for geometrically similar joints from yy 
the same material. Formulae are suggested expressing the similarity criteria of —~ 
electric fields in conductors, of heat propagation and deformation, and eleven 
‘parameters are determined: 1) The diameter of the electrode contact surface for 

spot welding; 2) the pressure of the electrode; 3) the short circuit resistance 

of the welding machine; 4) the welding current frequency; 5) the voltage on 

parts being joined; 6) the welding time; 7) the welding current; 8) the weld- 

ing current density; 9) the speed of fusion (for seam welding as well as spot 
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welding); 10) allowances for fusion and upsetting, and 11) the mass of the weld- 
ing machine mobile parts. Tests have been carried out with spot welding of sheets 
and crossed rods, resistance butt and flash welding, and the conclusion was drawn 
that the suggested method is practically applicable and that it will reduce the 
amount of experimental work. The available equipment may be employed for deter-~ 
mining the parameters of new welding machines. There are 4 figures and 7 Soviet 
references. 
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ABSTRACT: this Author Certificate introduces 4 method. of spot welding honeycomb 
structures (see Fig. 1). A lower electrode, located between the core 
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PHASE I BOOK EXPLOITATION 365 
Tarasevich,, Yuiry Sergeyevich, and Yavoysh, Eduard Ivanovich 


a 
Dopuski , ypogadid. 4 tekhnicheskiye izmereniya (Tolerances, Fits and 
Technic: Measurements) Moscow, Mashgiz, 1957. 159 Pp. 
20,000 copies printed. 


Reviewer: Ryabov, N. Ne, Engineer; Ed.: Smirnov, B. V., Engineer; 
Ed. of Publishing House: Morozova, M. N.3; Technical Ed.: 
El'kind, V. D.$ or les Ed for literature on metal working and 
tool making (Mashgiz): Beyzel'man, R. D. 


PURPOSE:. The book 1s designed to serve a5 a te 
schools; it was approved by 
4stration for Labor Reserves under the Counc 
USSR. It can also be used by workers in the machine 
industry. 


COVERAGE: The book outlines the basic principles of accuracy of mated 
parts; it describes the tolerances and fits required in designing 
and manufacturing machinery. The methods of measurement used in the 
machine-building industry are discussed, and the designs and — 
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Tolerances, Fits and Technical Measurements 365 


kinematics diagrams of various apparatuses for inspection and engineer- 
ing measurement are given. Activity in this field is in line with the 
modern trend in machine building toward complete replaceabllity of 
parts. The authors make reference to Shelaumov, P. M., Engineer, who 
in 1919 suggested a system of tolerances and fits; they mention — 
Prof. Gattsuk, A. D., under whose guidance the Committee of Standards 
(KES) developed the first system of tolerances and fits.. This system 
was approved in 1929 by the Committee of Standardization under the 
Council of Labor and Defense on the recommendation of - 

Prof. Saverin, M. A., chairman of a special commission, and Was subse- 
quently put into general use; 4¢ is now known as the All-Union 
Standard (OST). There are 29 references, all of which are Soviet. 
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4, Tolerances for metric thread-gauges 
é 
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Gear tolerances 

Sources of error in gear manufacture 
Performance requirements for gear transmissions 
Classes of accuracy for spur gears 

Tolerances for bevel gear transmissions 
Tolerances for worm gears 
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Ch. II. Linear Measuring Instruments (Slip Gauges) 
Ch. III. Vernier Sliding Calipers 

Ch. IV. Micrometers 
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Dial indicators 
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1. Try squares 
2, Try and layout blocks 
3. Levels 


Ch. VIII. Screw Thread Measurement. 
Bolt and nut diameter measurement 
Inner-diameter micrometer (bolt) 
"Three-wLre" method of measuring effective diameter 
Standard screw pitch gauges 
Screw pitch gauges (indicator type) 
Thread angle measurement 


Ch. IX. Gear Measurement 
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Vernier gear-tooth gauge 

Tangential gear-tooth gauge 

Fixture for determining gear-tooth spacing 
Inspection of involute profile of teeth 
Worm gear inspection 

Bevel géar inspection 


Ch. X. Optical Measuring Instruments 
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-l. Vertical - optimeters (comparators) 150 
2. Horizontal optimeters (comparators) 152 
3.  Toolmaker's microscope 153 
Ch. XI. Instruments for Roughness Measurement 156 
1. Profilometer with feeler 157 
2. Ldinnik's double microscope 15 
3. Kisilev's KV-7 profilometer 15 
4, Determination of roughness by the air gauge method 
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‘Bibliography GO/wde 3261 
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one described by the Bureau of Standards by measuring 

the differential pressure of the liberated H in the reaction ¢ 
tube. The fractions & and ¢ are detd. as water vapor 
alnorbed by P,O;. Fraction ¢ ts detd. after the compicte 
oxidation of the steel. The method ls applicable only tu 


steels of alow C content; app. and procedure are described. 
ot Rea J. Davidson | 
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OXIDATION AND REDUCTICN REACTIONS OF CHUUMIUM IN THE paslc AND ACID 
PROCESS. | V.I., Yavioakit and S.K. Dzemyan. 
309 (in Kuseian)1 Chemical Abstracts, 1949, vol. 43, 
The oxidation of chromius in the meit and its r 
etudied, Under acid conditions, the coefficient ° 
F] increased somewha 
( Fed) increased, this coefficient increased 


{i between the melt and slag Cr) 
: decreased below 1600°. As 

br considerably 
it ¢he solubility of S10, decreased. 
i} ohromiua is form of © Oy 


sn 


@cr)/{cr], EPP] increased with the pasicity. 
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(Stal, 19475 vol. 7) pp» 302 
col. 1295). 
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onium in the slag increased, 
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s in some cases ’ 
While the basicity of the slag 
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and elec. furnaces during a run and their O and Hi detd. 

It was assumed that in most samples there was little likeli- . Sue 
hood that H distritution attained i bar and from the dif- resp. ‘The soty. ot Nin slag was studied at 500-1ise* 
* ference in [H] and (ZH) before and after sumpling it can using synthetic sligs. At any given ed the soly. of 
_ be judged whether the relation ats in the given N was almost a straight line function of log (FeO) /(Mn0). 
© gumple is above of below the equil. value; the same tea- The N absorbod ut elevated temps. desorbed with diffi- 
‘soning is applicable to the distribution of Mu and Fe. culty upon cooling, Of the several nittides fornied Magy, 
As the temp. increased, the equil, value (ZH)/{H] de- Fe,N, and SiN, are volatile; they volatilize intensely at 
» ereased; for acid melts (ZH)/[H] was lower foe ‘ ; . 
basic ones but this difference diminished with increasing’ 950°. Most volatile is MryNy; it ts she Iess sol, ese 
temp.; und at ne temp, was the system in equil. By than FeyN. The therntl effect for the formation nie 
 gelating (ZHD/ELE to (CuQ) /(SiO)) in the slag, it was: trkfes was calcd. to be: for RFeQ Ny -* 2FeN + 
“observed that the very basic sligs were farthest from 40y; Sl & — 514,000, and for SMuO -+ Ny o> Piet + 

No sclition was olserved bee 204 AM — Nii, M. Dera te 


Slemete Eetetats 


7 ASMSL A METALLURGICAL LITERATURE CLassication 
jeu. Bb leak eros te bias “ohana Be a wh fee peas 3 : 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962320003-5" 


/BREROVED FOR RE sacanden 09/19/2001 CIA-RDP86-00513R001962320003-5 


Sié 6 
@o' 
BURR Vs eee 


ee Ret eee eT ABE EMO RD O8BENS te fap asa ee Tt Coed 
PROCTIIES AmD PROTESTING mods eo Shee fe es Roe 


Determination of in the Course of Gaselting. 
V. 1. Yavolakil. (Zavodskays Laboratoriys. 1067, vol. 
13, pp. SEEN s Chemical Abstracts, 1048, vol, 42, 
May 20, col. $283). The Heety eamplor wae meditled 
to ninke posible sampling froin the furivaee or frome inuler 
the slag, Alani atrip oe whee Ch Ed tn) wid 
atvighing 0°8-1% of the sainple in eo portions in an 
arn (4-10 sun in dia) of the smnpler that tho stress 
of noltess motal comes in contact with the alsseeyissiioen 
hefore 16 enters the arm. The metal (1 the aru: in weet 
to determine hydrogen by the oxidation mothed, by 
using an improved oxidation apparntus; the uxyper 
and nitrogen are determined in the netal of the upper 
part of the aainpler, The process of nwiting and oxida. 
thon can be regulated not only by the strength of the 
high-freapuoncy current but nino by regulating the 
holght at which tho specimens are muaperidel, Raperi- 
inenta with molten irun containing carbon 0-024, unitur 
a high-frequency vacuum furnace, have alown that, 

the addition of aluminium dows net affect the solution 
of hyttragen atul that only for alinilniins eoncent rations 
of over 0-78, dose the aatution of hydrogen beygite to 
tlecroan, 
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Distribution of gases ia hearths of high <a opes- 
hearth furnaces. VV... ayobkit and H. A. Pupytev. 
Stal 8, 1076-88 (1944). ~The pur of this investigation 
was to det, the gas contert and the nonmetal impurities at 
various depths of 350-andd TRi-ton open hearths, Samples 
were taken at varkos depths (1) 14-20 titi, alter miclititg, 
(2) at the beginning of the boit (C O.4540.48%), (4) he- 

- fore deorblation, and (4) 4-0 min. following otidation. 
Shruultareontaly, inictal dnd shig samples weee taken for 
routine analyses, the temp. 
the slag. The distribution of H, N, and O was uneven, 
much more so than the distribution of, ¢.g-. C, Mn #, 
and S$. Until the heat is degasifiet the concn, 
ercasert it the direction fron the bottom towartl the andee- 

_ slag level, whereas, during degasificntion thre PE caret. fis- 
creased in reverse direction. concn, of N generally 
Increased In upward directlas. The distrihutky wf oO 
was irregular,  Degusificatlon fe targe open hearths was 
fully as effective as in small ones. Hoiling reduced the tl 
te 0.0004-0.00005% and N to VOUDD-LUATS. Hoillog 


at a rate exceeding 0 cu.m. CO per sq.m ar, or lasting 
aver 2 hrs, was a rerfiuous. The same ind.of metal 
{roms the large heath coitained no more gases than metal 
from 40-ton hearths. Under equal conditions of ameiting 
ant deoxidation, the metal from the 350-ton hearth con- 
tained only little more silicate occlusions than ae oretal 
osc 


from the UX5-ton hearth. 
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TATOVERET, ¥ic, urcfevsor, dcktor tekvalchnskith mak) GELID, Five,” 22S SS% 
saaseezea olegoretekhnicheskikh nauk, otvetstvennyy redaktor; KOVALENKO, 
‘W.I., tekhnicheskiy redaktor 


{Gases in steel smelting furnace hearths] Gazy v vannakh stale- 

plavil'nykh pechei. Sverdlovsk, Gos. nauchno-tekhn.izd-vo lit-ry 

po chernoi 4 tevetnoi metallureii, 1952. 243 p. [Microfilm] 
(Smelting furnaces) (MERA 7:10) 
(Gases in metals) 
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USSR/Hetallurgy - Ferrochromium ae ; May 52 


"Solubility of Nitrogen in Iron-Chromium Alloys,"® K. T. Xurochxin, F. ¥. Gel'd, 
v. I. Yavoyakiy, Ural Polytech Inst Imeni S. M, Kirov, Sverdlovsk 


"Dok Ak Nauk SSSR" Vol 84, No 2, pp 329-332 


Investigates soly of N in liquid Fe-Cr alloys, contg 3.56 to 66% Cr, at N pressure of 
735 and 512, ‘Tabulates and compares results with those obtained by American 
investigators H, M, Brick and L. “| Creevy, showing similarity in general 

dependence of 4 soly on Cr concen. Certain descrepancy in abs values of data is 
explained by higher N content in solidified metal in which condition Brick and 

’ Greevy conducted their investigation. Subniitted by Acad 5, I. ‘ol 'fkovich 

17 Mar 52. 
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{7 Solubility of bydrogen- in liquid-cupola iron; Vole } ~~~ 
jLakomskit and V, I. Yavotskif, Liteluce Proizpoditco | 
1954, No, 5, 20-3.—Irons were melted: in an evacuated 
system, molten metals treated with H for reducing reducl- 
ble oxides, and the system re-evacuated and a given quan: | 
jtity of Hz admitted under pressure of 20-40 mm. of Hg. : 
‘Pressure was measured with a McLeod gage every 20-30 sec. : 
!The equil. between the gascous phase and iron was reached © 
usually in 5+ min. Then the gases of the system were 
aspirated intu the analyzer, their compu. detd., and partial } 
pressure of the equil. caled. - The compn. of Fe could he | 
‘changed without breaking the vacuum. All samples were ; 
melted in a magnesite crucible previously heated to 1700- 
11760° and treated with H. An iron with C 0.03, Si 0.115, 
Mn 0.07, $ 0.03, P 0.02% dissolves at 1530-40° from 24.5; 
to 23.6 mi, H/100 g. Cast iron with 2.76-3.8% C dis-; 
tsolved at 1900°, resp., 14.1 and 12.5 ml. H/100 g. showing @ 
-sharper decrease of soly. at lover C concn. Temp. increases : 
ithe soly. of H by 0.5 mt./100 g. for each 100° In the interval 
1of 1275-1420°, Si (1.0-3.0%) added to Fe-C system lowers _ 
“H soly. at a faster rate at lower conens., shown in diagrams. | 
“Mn rapidly evaporates from its alloys with Fe, the vapor! 
pressure of it at 1300-1700° being-1 g. Pose 10280 Tt 


aba ela Eas 


: : Sopecsei Hite raed, 
~- "3.628, though‘ in cast trons 0.18-0.20% Mn remains at, 
; 1500-50? held apparently: a3 carbides.” In these expts.' 
‘it was added in jncrements of 0.1% Mu starting at 1420° 
‘and reducing the temp. at each subseqnhent adda. to avold 
‘vaporization. A matter of 0.3% Mn increases H soly, 
‘from 13 to 21 mi./100 g., but the presence of Si changes the- 
trend. No Mn hydrides arc apparently formed. A 5- 
10% drop of soly, was noted on adding 0.07-0.1096 Mg asa 
51907 Sa 1D. tar 
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“[i-tiaa content of magnesium facslam-bearing iron, VT Takome 
Ls «1, Yavolsk) stetnae Protced site ~Ne 
. 12, 20-2—The. stuay was conducted on. irons alloyed //}(-. i 
' with 0.4% Mg cast in pencil test bars and analyzed'for their s 
. gas content by vacuunt fusion.-_ In all tests addn, of Mfg re- : 
=o. ...: duced both H and O concn. : With the original H content ._.. 
‘of 3.68 ml./100 g, of metal, it was reduced by 50-6%, and . 
when present in rmts. of 1.67-2.61 ml./100 g. by 31-41%, © 
-_.. \ the element passed from the liquid metal into the stream of 
_ Mg vapor. When the Iron Is cooled fast enough to produce 
ci chilfed fracture, it loses a portion of ita Hon storage, 
+ but a gray iron with lamellar peaslite retains all of it when 
held at reont temp. in a vacuum, .- When graphitic lamellas 
‘are formed, they are in continuous contact with the base 
“metal supersatd, with Hy permitting az casy adsorption of 
the element by graphite, - Nodulized graphite is fornfed - 
‘from austenite which serves as an insulator for H migration | 
from the liquid metal.° In iron with a lamellar graphite, 
‘most Hi is present in the latter, and in nxdulized tron it is 
_... found in metallic matrix causing it to contain 40-50% less H 
than the former... Curomtratively high percentage of porous 
Castings made of Mg-bearing fron is explained hy Mg rcact- 
ing with the maisture of the molds. J.D. Gat__ 
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USSR / Physical Chemistry, Crystals 
Abs Jour : Ref Zhur - Khimiya, No 8, 1957, 25896 


Author V.1._Yavoyskiy, DF, Chernega 


Title Migration of Hydrogen in Hard Steel Under Influence of 
Electrio Field, 


Orig Pub Stal', 1956, No 9, 790 ~ 793, 


Abstract 4 Hydrogen moves from the anode to the cathode in a cons- 
tant electric field in specimens of highly and medium 
carbon steels, as well as in Mc steels, This shows that 
hydrogen is prosent in steel as Ht, This effect is not 
present in low-carbon and Si steels, 
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YAVOYSKTY, V., and SEN, P.K., 


"Continuous Casting of Steel," Information Bulletin, 


papers to be presented at 11th Anual Technical Meeting of Indian Inst. of Metals 
Bombay, India, 1-5 Dec 57. 
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YAVOYSKTY, V.) and 6. Raoy.  —OOCOCtCS<CS~<SC 
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"Hydrogen in Steel-Melting Processes," Information Bulletin, 


papers to be presented at 11th Annual Technical Meeting of Indian Inst. of Metals, 
‘Bombay, India, 1-5 Dec 57. 
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SOV/137-58-7- 14354 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p57 (USSR) 


AUTHOR:  Yavoyskiy, V.L 


TITLE: Methods of Reducing the Saturation of Steel With Gas (Puti sni- 


zheniya gazonasyshchennos ti stali) 


PERIODICAL:. V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN 
_ SSSR, 1957, pp 515-533. Diskus. pp 650-655 


ABSTRACT: Examination is made of methods of combatting gases (G) in 
St in the light of the fundamental changes that have occurred in 
steelmaking technology. With high-gpeed heats and furnaces 
(F) of high thermal capacity (up to 40 mill. cal/hr), boil is a 
dependable method of removing gas from steel (St), It is nec- 
essary to reduce the length of time that the bath is held at low 
rates of C oxidation. verit, according to the author's data for 
a 185-t hot-working F, is 0 4% © per hour and is dependent 
upon the partial pressure of the water vapors in the metal- 
soaking pits, etc. The higher the temperature of the metal, 
the higher the [N]. Boiling causes insignificant removal of 
nitrogen. The [OQ] in hot F is lower in the course of refining 
Card 1/3 to -0.10-0.12% C than in F of lower thermal capacity. The 
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Methods of Reducing the Saturation of Steel With Gas 


marked oxidation of St of the 08 KP type during efferve n the molds 
at 1630°C, the composition in the 


is most distinctive. ? 
upper portion of a i ed in 18 minutes © 
0.07% Gan 126% O. The slag 
role in protec i 
killed grades of St. 
with good wetting 0 
ite ores Or nepheline fluxes, 
out ore addition, 
This is attainable 

by increas 

e ac 


solubility Be ia 
e ea 7] n 


lowing % 
SiO2,,16- ’ 
vigegaimeter. Howevel, 
protection against G guffer the sh 
when they are employed. The author notes t hods of com~ 
patting gases, icularly Hz 4re not sufficient particularly in 
certain instances of the smelting of high-grade St, and suggests that new 

_. methods be tried: the utilization of Ar, Ne, He, and N2 in blowing the metal 
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SOV/137-58-7- 14354 
Methods of Reducing the Saturation of Steel With Gas 


and also in creating a shielding atmosphere during tapping of the St and in 
filling of the molds; treatment of the St with liquid or solid synthetic SL, 
removal of H from St by means of a direct electrical cur:ent, and mechan- 
ical agitation (shaking) during pouring. 

S.S. 


1. Steel--Processing 2. Gases--Reduction 3. Steel~-Temperature factors 
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”- ‘T sanslation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 44 (USSR) 


- AUTHORS: 


TITLE; 


~JYavoyskiy, ..VleseGhernega, D.F., Telesov, S.A., Troskunov, 
Ya. L., Ofengenden, A.M., Bekker, N.I. 


D-C Degassing of Steel in Ladles and Molds (Degazatsiya stali v 
kovshakh i izlozhnitsakh pri pomoshchi postoyannogo elektri- 
cheskogo toka) 


PERIODICAL; Sb. Mosk, in-t stali, 1958, Vol 38, pp 209-225 


ABSTRACT: 


Card 1/2 


Carbon and low-alloy steels (65G, 5552, 10G2A, Nr 45, and others) 
were the objects of investigation. In degassing in molds, either the 
graphite nozzle or the stool serves as anode, while a graphite elec~ 
trode immersed in the mold serves as cathode. Current is trans~ 
mitted for 10-30 min, usually immediately after the ingot is poured. 


‘The ingots are 3,1-3.4 t in weight. Samples of the metal (Me) for H 


determination by the Batalin method are taken from the test ingot 
and the next one adjacent thereto (the control ingot). Seven ingots 
were treated in'this manner, Increase in current density from 0.06 
to 0.17 amps/cm® raises the [H] in the top of the test ingot to more 
than in the control ingot. The difference in[H] attains 15.84 
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D-C Degassing of Steel in Ladles and Molds 


cm?/100 g- Samples of Me taken from rolled ingots (100-160 mm diam) testify to 

positive segregation of H, a uniform distribution of [N], and some improvement in 

macrostructure. When Me is degassed in 125~t ladles, the current is delivered 

through carbon coils mounted on dummy stoppers. The current, of 0.02-0.25 

wena [ct density, is transmitted either while the metal is in the ladle or then and, 

in addition, when it is poured. 12 heats were run. Samples of Me were taken 

' during pouring frorfitht molds. In the experimental heats, the [H] in the ladle was 
reduced relative to the [H] before tapping by 1.5-2 cm?/100 g and was 0.5-1.0 cm3/ 

100 g lower than in ordinary heats. The Me treatment thus described does not 

affect the content and distribution of N,O, or nonmetallic inclusions. 

A. S. 
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ORIOORTEY, B.P.3 KOROLEY, B.O.s YAVOTSEIT, Vis amosvor, cv. 
ees 


K voprova o kinetike okisleniys foefora ¥ 
ataleplavilynykh proteessakh, 


report subsitted for the Sth Physical Cheaical Conference on 
Steel Prodaation. 


Moscow 70100 


‘ 
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18(7) PHASE I BOOK EXPLOITATION 80/3456 


Lakomskiy, Viktor Tosifovich, and Vladimir Ivanovich Yavoyskiy 


—_— 
Gazy v chugunakh (Gases in Cast Iron), Kiyev, Gos. izd-vo tekhn. lit-ry 
USSR, 1959. 167 p. Errata slip inserted. 1,200 copies printed. 


Ed.: L. Raytburd; Tech. Ed.: N. Velichko 


PURPOSE: This book is intended for technical personnel at machine-building and 
metallurgical plants. It may also be used by students specializing in the 
field of casting. — 


COVERAGE: The book deals with interactions between gases and foundry pig when 
melted in cupolas, flame furnaces, and electric furnaces, and utilizes 
recent data on the solubility of, and forms assumed by, hydrogen, nitrogen, 
and oxygen in cast iron. Attention 1s given to defects in castings caused 
by @ high gas content (gas cavities » honeycomb blowholes, hot and cold cracks, 
superficial formation of cementite, etc.). The principal sources of gases in 
cast iron under conditions of melting, teeming, and formation of castings are 
described. Methods of controlling casting defects are discussed, and recon- 
mendations are given for reducing the gas content of cast iron and preventing 


Card 1/6 
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Gases in Cast oe S0V/3456 


the saturation of molten foundry pig with gases. There are 152 references » of 
which 90 are Soviet, 50 English, 5 German, 5 French, 1 is Czech, and 1 
Japanese. 


TABLE OF CONTENTS: 
Preface 


Ch. I. Current Ideas on the Structure of Liquid Metal and Forms in 
Which Gases Exist in Liquid Pig Iron 
Atomic arrangement in solid and liquid cast iron 
Forms in which gases exist in cast tron 


Ch. II. Solubility of Gases in Pure Iron and Cast Iron 
Methods of determining the solubility of gases in cast iron 
Solubility of oxygen in iron alloys 
Effect of cast iron components on the solubility of oxygen 
Effect of manganese on tha deoxidizing capacity of silicon 
Solubility of hydrogen in iron alloys 
Effect of cast tron components on the solubility of hydrogen 
Solubility of nitrogen in iron alloys 
Effect of cast iron components on the solubility of nitrogen 


Card 2/6 . 
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Gases in Cast Iron SOV/3456 
_Ch. III. Methods of Determining the Content of Gases in Cast Iron 50 
Methods of taking samples 50 
Storage of samples prior to analysis 56 
Comparison of the gas content of solid samples >) 
The vacuum-heating method 61 
The yacuum-melting method 62 
Chemical methods of analyzing gases in cast iron 64 
Ch. IV. Effect of the Remelting of Iron on Its Gas Content 69 
Content of gases in charge materials 69 
Pig 69 
i Ferroalloys 72 
Waste products (returns, sprues, rejects) 16) 
Steel and fron scrap 13 
Chips 74 
Gas content in crucible cast tron 715 


Gas content in cupola iron 
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AUTHORS: Yavoyskiy, V. I.; Vishkarev, A.F. 


TITLE: Oxidation of molten metal additions in steel making processes. 
Part II. Oxidation of Silicon and Phosphorus. 

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallursiya, 
no. 7, 1960, 24 - 32 


TEXT: In part I it was shown that the relative oxidation rate of varlous 
elements in a steel bath which is blown through with oxidizing gas depends to 
a considerable degree on,their surface activity in the metal~gas boundary zone. 
The discussions concern the oxidation sequence of silicon and phosphorus. The 
system Fe-C-Si is analyzed using data of D. Hilty and B. Krafts (Ref. 1: J. of 
Metals, 1950, No. 2), Veoher, Hamilton, Dastur, Chipman, J. F. Elliot (Ref. 2: 
The Carbon Oxygen Equilinbium m Liquid Iron, The physic, chem. of St. mak., 
Massachusetts,956), Gibbs and the Shishkovskiy and Langmuir equations. Joint 
oxidation of phosphorus and carbon, and the effeot of manganese is discussed 
with references to previous Soviet works (Ref. 5: Yavoyskiy, V. I.; Vishkarev, 
A.F. Izvestiya wsshikh uchebnykh zavedeniy, Chernaya metallurgiya, 1960, No.5; 
Ref. 6: Grigor' yevs V. P., Korolev, B.G. et al. Izvestiya vysshikh uchebnykh 
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zavedenly, Chernaya metallurgiya, 1960, no. 4). As the adsorption caloulations 
become very cumbersome for a four-component system (Fe-C-P-Mn), thé calculation 
4s carried out for a three-component system only. It is mentioned that cases 
are not rare when C and P oxidize simultaneously, and even S burns. The basic 
cause of this is supposed to be the uneven contact of metal with the oxidizing 
gas, for it is practically impossible to achieve a perfectly uniform air distri- 
bution in metal even by blowing through the bottom. Investigation in models 
revealed air jets and separate bubbles which were comparatively larga. Uniform 
mixing of oxidizing gas with metal is even less probable in converters with 

the blast from the top, in open-hearth furnaces, or in rotary furnaces. Though, 
M. M. Karmaukhov and S. K. Chuchmarev used radioactive indicators and preved 
that the distribution of impurities in a boiling (or generally turbulent) bath 
may be described by equations similar to the molecular diffusion equations (re- 
placing the molecular diffusion factors with "effective" or "virtual" diffusion 
rate factors). The available data on the rate of molecular diffusion of im- 
purities tn molten iron are soarce, and it appears that the data of A. M. Sasra- 
rin and L. A. Shvartsman (Ref. 8: Izv. AN SSSR, OLN, 1947, No. 12) and Paschke 
and Hautman (Ref. 9:. Archiv f.d. Eisenhuettenwesen, 1953, S. 305) are the most 
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accurate. In general, the available data are yet too insufficient for eyelust- 

ing the relative adsorption rate of various slements, or for comparison with 

the diffusion rate. All discussions in this work cannot yet be practically 

applied for tha determination of the oxidation of the elements on tha mawct- 

~slag boundary, ‘for “he effeot of separate slag components and of the muta. 

bath in particular on the interphase tension in the interfacial zone has 

scarcely been studisd, and the known Antonov rule does not always seem to be 
applicable. Conclusions: 1) In the case of usual Bessemer iron compositions, 

the Si concentration is considerably higher on the surface than in tne volume, 

and the C aoncentration is’ nearly equal ‘on’ the surface and in the volume. Due 

to this,Si can oxidize in perfect: mixing oonditions to a very low content before 

the start of C oxidation. Thermodynamic calculations based on volume concen~ 

tration cannot explain such deep Si oxidization. 2) The intense oxidization 

of P in Fe-C-P systems in the presence of sufficiently basic slags can be ex- F 
plained by the surface activeness of P.- 3) The simultaneous oxidization of se- 

veral elements and the Lack of regularity in the sequence of their oxidization aoe 
and in the thermodynamics of the surfacé reactions is due to nonuniform distri- 
bution of oxidizing gas in metal and the presence of zones with perfect and im- 
perfect mixing. 4) The subsurface layers lose their impurities through adsorp- 
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tion in the surface, and new quantities of impurities form by diffusion fron 
deeper layers. It can be assumed (in the first approximation) that the effeative 
diffusion rate of the metal bath components is nearly proportional to the mole- 
cular diffusion rate factors, particularly at perfect mixing of oxidizing gas 
with metal. Due to this the oxidization of Si and Mn can be faster in perfeat 
mixing comparing with the oxidization of C or S (for the diffusion rate factors 
of Si and Mn are higher). 5) The speed of the componentd adsorption from the 
molten bath (1.¢., the atoms or ions transfer from the volume to the surface) 
seams also to affect the metal refining in certain conditions. However, no 
experiment data are yet available for evaluation of this effect. There are 

9 references: 6 Soviet-bloc and 3 non-Soviet-bloc. The references to English 
language publication read as follows: D. Hilty, B. Krafts, J. of Metals, 3959, 
No. 2; J. F. Elliot, The Carbon Oxygen Equilibrium on Liquid Iron. Ths physic. 
chem. of St. mak. Massachusetts, 1956. 


ASSOCIATION: Mo gkovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: 22 December 1959 
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AUTHORS: Kozlov, V.I., and Yavoyskiy, V.I. 


TITLE: The role of bottom fritting in oxidizing processes in steel- 
melting ; 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 
noe 9, 1960, 35-42 


TEXT: _ The influence of the bottom fritting in basic open hearth 
furnaces on oxidizing processes has been investigated in 250 ton furnaces 
melting mainly low-carbon steel. Réferences are made to thirteen works 
(Ref.1-13) in which the alternating oxidizing and reduoing in the fritting 
during the heat was considered from the angle of the effect on the furnace 
bottom, with only few exceptions (Ref.1,6) where the effect on the melting 
process was considered as well. Fritting samples were taken with a simple 
devioe consisting of a rod and a shell taking oore samples. ‘The top of tha 
oores about 15 mm deep was taken for investigations. The composition of 
this surface layer changed very considerably during one heat. The lowest 
iron oxide content in the surface of fritting was observed towards the end 


Card 1/4 


| APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962320003-5 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962320003-5 


| ee 8/148/60/000/009/005/025 
The role of bottom fritting soe A161/A030 


of heat (contrary to Conclusions in (Ref.6) ). Apparently, silicon and 
manganese have the iy effect on reducing of the oxides in fritting during 
melting, and the temperature during the melting period is not sufficient 
for oxidizing of carbon by the oxides of iron and bottom. In deeper layers 
the content of iron oxides remained high during the melting and evened out 
through the fritting depth at an higher temperature. (The same had beon sta~ 
ted in (Ref.7) ). Ploating of low-melting fritting components into slag makes 
the fritting surface more refractory and rough (Ref.10), and this assists 
the formation of CO bubbles on the bottom and development of the "bottom" 
reaction of carbon oxidizing. The iron oxide content in the fritting surfa- 
ce diminishes, and the earlier it is free from low-melting layers with high 
content of caloium, silicon and aluminum oxides, the faster starts the in~ 
tensive CO bubbles formation on the bottom and the lower will be the oxygen 
content in the metal bath. This explains also the higher content of hyper- 
equilibrium oxygen in metal after melting. The absolute quantity of carbon 
oxidized by the iron oxides from the fritting is not high (0.05-0.06% C was 
determined in one heat), but it is important for the development of bottom 
boiling. Increased content of CaO and $102 was observed in all heats during 
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higher temperature period. This indicates the opposite concentration gradi- 
ent (compared with the start of heat) of these ‘components in the fritting 
depth and the appearance of high-melting calcium silicates at this time, 
Microscopic investigation confirmed this. After the carbon content in the 
bath reaches about 0.10%, and decarbonization in the fritting becomes slow, 
the iron oxide content in it begins to grow from the higher oxygen content 
in liquid metal, and this lasts apparently until the moment when the bath 

is deoxidized. During the deoxidation of metal the sense of chemical inter- 
aotion of fritting and bath changes again. During tapping, the surface of 
fritting becomes saturated in iron oxide from the slag as well as from the 
oxidizing atmosphere in the furnace and oxidation of metal beads on the 
bottom, The concentration of FeO and CaO in the fritting and in the final 
S8lags is completely aifferent, and this indicates the selective absorption 
of iron oxide from slag by the fritting, though, I.P.Bas'yas and A.M. Lepesa 
(Ref .7) came to a different conclusion, (but did not state the time of taking 
samples), Petrographio analysis of fritting samples revealed that iron oxid-~ 
es were present in the fritting during the heat ond in the form of ferrous 
Silicates and solid solution of wustite in pericline ("periklaz"). Magnes- 
dum ferrite starts appearing at about 0.40% C in metal. At the charging 
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end a high quantity of caloium ferrite, magnesium ferrite and RO were reveal- 
ed. Metal beads were absent in these samples. Conclusions: 1) The varia- 
tion of iron oxide content in the fritting of the basic open hearth bottom 
during the heat has been studied. 2) It has been proven that iron oxides 

in the fritting take an active part in oxidization processes in the steel- 
making process. Part of the silicon and manganese in pig iron is oxidized 
by these oxides during the melting period. 3) The observations confirmed 
the opinion of some investigators that the "bottom" reaction of carbon 
oxidization gradually grows during the second half of the heat process. The 
time during which the oxidization of carbon is taken over by the furnace 
bottom can be different. The rate of the rise in temperature has a consider- 
able effect on this. Iron oxides contained in the fritting on the furnace 

bottom take some part in oxidization of carbon. There are 5 figures and 

ae) references: 12 Soviet-bloc and 1 non-Soviet-bloc. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: 16 May 1960 
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AUTHORS: Dzhoshi, V. Bo; Vishkarev,, A. F.; Yavoyskiy, V. I. 


TITLE: The role of surface phenomena in the distribution of nitrogen 
between molten metal and gas phases 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty. Chernaya metallurgiya, 
no, 11, 1960, 36 ~ 44 


TEXT: The effect of nitrogen on the properties of steel is consider- 
able, and its content in converter stee¢i is higher than in other types. 
Many phenomena cbserved concerned with the behaviour of nitrogen are not 
yet clear, and investigations are necessary in view of the increasing ex- 
tensive use of the converter process, particularly of the oxygen process. 
No reliable data are availatle on the effect of carbon on the nitrogen at- 
sorption rate, and only indirect data make some conclusions possible. The 
measurement of surface tension at high temperatures is only possible with 
two methods: "recumbent drop" and maximum pressure in the bubble". The 
latter was used in the deseribed experiments at the Moscow Steel Inatitute. 
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The measuring installation was similar with the one formerly described 
(Ref. 6 ~ 7: 6 - S. I. Filippov, book "Theory of steel decarbonization", 
1956; 7 - V. P. Grigor’yev, A. F. Vishkarev, B. G. Korolev, Yeo V. Abrosi- 
mov, V. I. Yavoyskiy. Izv. vyssh. uch. zav. Chernaya metallurgiya, 1960, 
No. 4). The surface tension was measured with alundum capillaries giving 
stabke indications during one hour when properly prepared. The end to be 


"submerged into metal was turned down from outside and bored tc a cone from 


inside, and the butt surface was ground. As atated in compariscn with 
measurements using alundum and quartz capillaries, with the former the buib 
separates mostly from the inner cone in the tored duct, with the diameter 
between 2.86 and 3.2 mm. The deviation from the true spherical shape of 

the bulb has to be taxen into account in calculations, and this was done 
using the successive approximation method. Metal was melted in argon care- 
fully purified from oxygen and steam using crucibles cut from magnesite 
brick. Samples were taken after a constany vomperature of 1575 + 10 C waa 
reached; after the stabilized bubbling of argon (6-7 bubbles a rye 
argon blowing was replaced by nitrogen (at the rate 2.5 - 3.0 lit/min),and 
the surface tension variations were measured,along with periodical sampling 
of metal for chemical analysis. The studied metal was killed armco iron 
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with 0.03 % Cy 0.13 % Mn; 0.18 % Si; 0.020 %S ond 0.045 4 P. Ths effect 
of the third component on the éurface aetetvity was studied with additions 
of electrolytic BBhgensae) crystalline silicon and a synthetic iron-carbon 
alloy with 2.65 %C; 0.08 % Si and 0.06 % Mn. ‘The N adsorption values were 
calculated watng: the Gibbs equation (Russian spelling) which is actualiy 
true for binary systems (considering iron-carbon alloy as one component). 
Conclusions: 1) Nitrogen in liquid iron presents a surface-active component. 
The surface tension varies with the nitrogen content: it drops when nitrogen 
is being absorbed, and rises when nitrogen I3 being liberated. 2) The in- 
crease of the carbon content in the iron igs accompanied by a weakening sur- 
face activity of nitrogen, and the nitrogen adsorp tion varies in inverse 
proportion to the carbon content. 3) The effect of carbon on the surface 
activity of nitrogen ig due to carbon adsorption in the surface layers, 

i.e., the carbon on the surface obatructs the adsorption of nitrogen. 4) 
The rate of nitrogen absorption and desorption with 1ron depends on the 
carbon content in iron; it drops with increasing carbon content. Thies 
means that the structure of the surface layer has a considerable affect. 

5) The effect of silicon and manganese 1s analogous to the effect of carbon 
but lesa strong. There are 9 figures, 7 Soviet references and 3 English 


references. The three English languaye putlications read as followa: Ref.1: 
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Chipman and Murphy. Metals Technology, Noo 1, 1925. "Iron and Steal Di-~ al 
vision", AIMME, V - 116, 1935; Ref. 4 - Darken and Curry. Physical Che- 

mistry of Metals; Ref. 6 - V. G. Paranjpe, M. Cohen, M. B. Bover, C. F. 

Floe. Journal of Metals, 1950, 188, No. 2, 2461. 

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: May 20, 1960 
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PHASE I BOOK EXPLOITATION S0V/5556 
Moscow, Institut stali, 


Novoye v teorii i praktike proizvodstva martenovskoy steli (New [Developments] 
in the Theory and Practice of Open-Hearth Steelmaking) Moscow, Metallurgizdat, 
1961. 439 p. (Sertes: trudy Mezhvuzovskogo nauchnoge soveshchaniya) 
2,150 coples printed, 


Sponsoring Agency: Ministerstvo vysshego i srednego spetsial 'nogo oprazavaniya 
RSFSR. Moskevskiy institut steli iment I, V. Stalina, 0 


Eds.: M, A, Glinkev, Professor, Doctor of Technical Sciences, V. V. Kondakev, 
Professor, Doctor of Technical Sciences, V, A, Kudrin, Docent, Candidate of 
Technical Sciences, G, N, Oyks, Professor, Doctor of Technical Sciences, 
and V. I, Yavoyskiy, Professor, Doctor of Technical Sciences; Ed.: Ye, A, 
Borko; Ed, of Publishing House: KD, Gromov; Tech, Ed,: A, I, Karasev, 


PURPOSE: This collection of articles is intended for members of sclentific 
institutions, faculty members of schools of higher education, engineers 
concerned with metallurgical processes and physical chemistry, and students 
specializing in these fields, 
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New [Developments] in the Theory (Cont.) gov /5556 


COVERAGE: The collection contains papers reviewing the development of spen- 
hearth steelmaking theory and practice. The papers, written by staf? 
members of schools of higher education, scientific research institutea, 
and main laboratories of metallurgical plants, were presented and divesssed 
at the Scientific Conference of Schools of Higher Education, The folloving 
topics are considered: the kinetics and mechanism of carbon oxidation; the 
process of slag formation in open-hearth furnaces using in the charge either 
ore-lime briquets or composite flux (the product of ealeining the mixture of 
lime with bauxite); the behavior of hydrogen in the open-heerth bath; mtsl 
desulfurization processes; the control of the open-hearth thermal melting 
‘regime and its axtomation; heat-engineering problems in large-capacity 
furnaces; aerodynamic properties of fuel gases and their flow in the furnace 
combustion chember; and the improvement of high-alloy steel quality through 
the utilization of vacuum and natural geses, The following persens took 
part in the discussion of the papers at the Conference: 5.1, Filippov, 

V.A. Kudrin, M.A. Glinkov, B,P, Nam, V.I, Yavoyskiy, G.N, Oyks and Ye, 

V. Chelishchevy (Moscow Steel Institute); Ye, A. Kazachkov ana A. S. 
Kharitonov (Zhdanov Metallurgical Institute); N.S. Mikhaylets(Inztitute of 
Chemical Metallurgy of the Siberian Branch of the Academy of Sciences USSE}; 
A.I, Stroganov. and D.. Ya. Povolotskiy (Chelyabinsk Polytechnic Institute); 
P.V. Umrikhin Ural Polytechnic Institute); I.I, Fomin (the Moscow "Serp i 
molot" Metallurgical Plant); V.A. Fuklev (Central Asian Polytechnic Institute} 
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and M.I. Beylinov (Night School of the Dneprodzerzhinsk Metallurgical Institute), 
References follow some of the articles. There are 268 references, mostly Soviet. 


TABLE OF CONTENTS: 


Foreword 


Yavoyskiy, V. I. (Moskovskly institut stall ~ Moscow Steel Institute], 
YGKLY, Vo de 


‘Principal Trends in the Development of Scientific Research in Steel 
Manufacturing 


Milippov, S. I, (Professor, Doctor of Technical Sciences, Moscow Steel 
Institute]. Regularity Patterns of the Kinetics of Carbon Oxidation 
in Metals With Low Carbcn Content 


{v. I, Antonenko participated in the experiments, 


Levin, 8. L. [Professor, Doctor of Technical Sciences, Dnepropetrovskly 
metallurgicheskiy institut - Dnepropetrovsk Metallurgical Institute]. 
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Konferentslya po fiziko-khimicheskim osnovam proizvodstva stall. Sth, 
Moscow, 1959. : 


er rene erat See tt 


| Fiziko-khimicheskiye osnovy proizvodatva stall; trudy konferentail 

(Physicochemical Bases of Steel Making; Transactions of the : 

' Fifth Conference on the Physicochemical Bases of Steelmaking) - H 

| Moscow, Metallurgizdat, 1961, 512 p. Errata slip inserted... — i: 
z 


Cee etter hfe mine 


3,700 copies printed. 

Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgil imeni i i po OR sae 

_ A.A, Baykova. ; ces We 
: H 


Responsible Ed.: A.M. Samarin, Corresponding Member, Academy 
of Sciences USSR; Ed. of Publishing House: Ya. D. Rozentaveyg. 


Tech, Ed,: V. V. Mikh aylova. 
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Physicochemical Bases of (Cont.) sov/54il 7 | ; 
PURPOSE: This collection of articles is intended for engineers and ; 
technicians of metallurgical and machine-building plants, senior : : _ 
ols of higher education, gtaff members of design p : Ss 


bureaus and planning institutes, and scientific research workers. 


COVERAGE: The collection contains reports presented at the fifth 

Re <: annual convention devoted to the review of the physicochemical bases 
of the steelmaking process, These reports deal with problema of the 
mechanism and kinetics of reactions taking place in the molten metal : 
The following are also discussed: problems : 


of alloyed steel, the structure of the ingot, t 
the mechanism of solidification, and the converter steelmaking i : 
The articles contain conclusions drawn from the results _ = 
ompanied by references of which 


ee a 


in steelmaking furnaces. 
involved in the production 


eS cee 


; 
| 7 
| 


process. 
of experimental studies, and are acc 


most are Soviet. 
. : i 
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: Physicochemical Bases of (Cont.) sov/54il ; 
- Bogatenkov, V.F., K,'T, Kurochkin, and P.V. Umrikhin. Investi- 
a gating the Permeability of Basic Open-Hearth Slag to Hydrogen 195 sek oe 
a Grigortyev, V.P.. A. F, Vishkarev, B.G, Korolev, Ye. V- Abro- ce } 
Ste See oh gimov, and LAR Effect of Phosphorus and Manganese ~ { 
“ee | 7 on the Surface Tension of Ferrocarbon Alloys -  —- 204 c , 
ee a Khitrik, S.1,, and Yel. Kadinov. Reducing Chromium Losses in ee 
Making Stainless Steel With the Use of Oxygen {Blast} ; 213 ia : 
(The following persons participated in the research work: A.V. » be 
| a Rabinovich, Yu. V. Chepelenko, vV.P. Frantsov, 4. *> Zabaluyev, iho: 
a V.F, Smolyakov, P.V. Demidov, M.M. Dovgly, TM. Bobkov, : . H 
i Ye. 1, Moshkevich, A.M, Neygovzen, T.F. Olenich, K.P, Gunaza, oe 
E, BL. Ziatkina, and Yu. A. Nefedov. } : 7 = pt 
aoe are PART I, CONVERTER PROCESSES om, 
ae - Baptizmanskly, Vel. Certain Problems of the Mechanism and e bs 
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8/137/61/000/011/014/123 
A060/A101 


AUTHOR: --Yavoyskiy, V.I.. 


TITLE: Main directions of development of scientific research contributions 
, .in the steelsmelting industry 


PERIODICAL:. Referativnyy zhurnal. Metallurgiya, no.11, 1961, 1, abstract 11V6 
(V sb, "Novoye v teorii i praktike proiz-va martenovsk, stali”, 
Moscow, Metallurgizdat, 1961, 7 - 14, Discussion 79 - 88) 


TEXT: The author considers the principal problems of scientific research 
in the steelamelting industry, directed at a further improvement of the processes 
of smelting and teeming steel, at a perfectioning of aggregate design, at raising 
the furnace productivity, and at improving the quality of the metal, 


I, Polyak ie 


[Abstracter's note: Complete translation] 
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KOZLOV, V.I.; 


, YAVOYSKIY, V.I. 
Investigating the oxidation reaction of carbon in 50C~ton 
open-hearth furnaces, Izv. vys. ucheb. zav.; chcrn, ret, 


no. 1:46-55 '41. . (MIRA 14:2) 


1. Moskovskiy institut stali, 
(Open-hearth furnaces~-Combustion) (Oxidation) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962320003-5" 


CIA-RDP86-00513R001962320003-5 


Se 


8/133/61/000/002/001/014 
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AUTHORS: Kiselev, A.A., Engineer, and Yavoyskiy, V.I., Professor, Doctor of © 
Technical Sciences —— 


TITLE: Improving the Crack Resistance of Steel Ingots 


PERIODICAL: Stal', 1961, No. 2, pp. 112-119 


TEXTs Cracks originate mainly in low-carbon (0.10-0.25% C) steel ingots, it 
was found. In order to study the causes of fissuring, tests were carried 
out with Cr.3 (St.3) and O8at (08 sp) steel ingots with the following con- 
position: 

. ¢ Mn Si S P Cr Ni Cu Al 
St.33 0.19 0.45 0.16 0.025 0.013 0.21 0.16 0.13 - 


08 sp: 0.10 0.36 0.09 0.021 0.014 0.17 0.15 0.135 0.03 


During the pouring process it was found that in the initial period of crys- 
tallization the solidification of the ingot, in vertical direction and along 


— 


Card 1/44 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001962320003-5" 


CIA-RDP86-00513R00 
ps wae BST: eo 


"APPROVED FOR RELEASE: 09/19/2001 


Ete 


8/133/61/000/002/001/014 
Improving the Crack Resistance of Steel Ingots A054/A033 


Ic, 


the periphery, does not take place at a uniform rate: (see fig.2) 


Section according to fig.2: I Sod III IV v 
Time of solidification, min 1.2 1.5 1.8 2.3 2.8 
Distance of the section from 

the bottom, mn 4500 4,200 900 600 300 


Thickness of the skin 
“in the middle of the edge, mm 


8, he A 22 26 30.5 33 . 39 ‘ 

$5 (edge B 22 26 32 35 43 : 
Non-uniformity coefficient “ 
of solidification, 4, 3 §, 1.0 1.0 0.95 0.94 0.91 


With regard to the spot where the skin is the thickest, the following data 
were obtained: (for ingots with wavy surface) 


Section according to fig.2: I. III IV v 
Interval of solidification, min 1.2 1.8 2.3 2.8 
Thickness of the skin, mm 

in the corner of the ingot 15.5 23.5 25.0 32.0 
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in the projecting part 


of the wavy surface 23.0 33.0 36.0 37.5 
Non-uniformity coefficient 
of solidification 0.67 0.71 0.70 0.85 


The rate of solidification was also studied in 16XfPT (18KhGT) ingots (6.1 
ton) and it was found that this rate is slower in the surface layers than in 
the lower ones: at 100 mm from the ingot mold wall in the bottom part (cir- 
culation zone of the metal) the coefficient of solidification rate amounts 
to 3.9 cm/min®*?, whjle at 65 mm depth in the top (1,100 mm from the bottom) 
only to 2.3 em/min®* . As to temperature changes, it was found that in the 
upper half of the ingot the cooling rate of the outer layersis higher than 
that of the inner layors, while in the lower half of the ingot the opposite 
was observed. This non-uniform cooling on the periphery and towards the 
centre of the ingot causes irregular linear contraction in the initial phase 
of crystallization, with alternating compression and expansion stresses in 
the surface layers of the ingot, which results in cracks, Another factor 
playing a part in fissuring is the relation between the thickness of the 
solid and solid-liquid elements of the skin in the early stages of crystal- 
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lizdion. When the solid-liquid elements (having a low strength) develop 
considerably, the crack resistance of the ingot decreases. The development 
of the solid-liquid zone in the corner of the ingot bottom - when the case 
is thin - corresponds to the formation of cracks mostly in these areas. The 
strength and plasticity of the case was studied in the 1,300-1,125°C heat 
range (for each 25-50°C) with electro-heating of the specimens for 7-10 min- 
utes. The test results showed that in the heat interval indicated the case 
of the ingot shows a high plasticity. The strength limit of St.3 ingots be- 
tween 1125-1300°C is relatively low (3.0 and 1.2 kg kg/mm? respectively), 
while the strength limit in the case of O8sp ingots at 4250°C is by 0.1-0.3 
kg /mm2 lower than for St.3 steel with a higher C-content. The strength limit 
(for St.3 ingots) in the lower part was found to be about 0.1-0.2 kg/mm@ 
higher, than in the top, due to the shorter time of crystallization in this 
area and the more intensive development of the solid-liquid element at the 
moment of pouring. In the inner part of the case, in which at the moment of 
pouring the solid-liquid element prevails, the strength limit is 0.2 kg/mm@ 
lower (1.4-1.7 kg/mm@) than in the completely solidified outer layer (1.52- 
1.77 kg/mm . The main cause of cracking evidently is the intensive linear 
contraction of the ingot, whioh, when delayed, results in contracting 
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stresses. The appearance of these stresses is also promoted by the non-uni- 
form contraction in the height and periphery of the ingot. With regard to 
the effect of impurities (sulfides, FeS.MnS, globular inclusions, oxides) it 
was found that these prevail in the parts of the ingot where the case is in- 
sufficiently wetted by the circulation metal. Intensified deoxidation of 
the metal (by adding aluminum) increases its resistance to cracking increas- 
es. This was observed in the zavod Krasnyy Oktyabr (Krasnyy Oktyabr Plant), 
when 1,200-2,000 g aluminum/ton of armco steel was added. The following 
data were obtained for these tests: 

Amount of aluminum added in the ladle, 


g /ton steel 4200-1350 1400-1500  1,600-1,700 
Amount of heats 6 10 10 
Amount of sound ingots, % 46 69 82 


When the aluminum content is raised, the amount of oxygen adsorbed by the 

metal decreases, which contributes to a reduction in red shortness. Accord- —— 
ing to tests of the Red Oktyabr Plant the cracking of steels with_a C-content 
below 0.25% can be prevented when their residual Al-content is [all :[c] >0.10. 
The indicated amount of residual Al can be obtained by adding the following 
quantities of Al: 
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At a C-content of the steel of, %: 0.20-0,25 0.10-0.15 armco -— 
the required Al-content, g /t: 1200-1300 1,350-1500 +4800-2000 
Based on these tests the process of cracking can be summarized as follows: 
cracks originate mainly in the corners of the lower half of low-carbon steel 
‘ingots with fewer cracks on the bent sides. This type of steel shows a 
higher degree of linear contraction, than medium and high-carbon steels. In 
the upper part of the mold the contraction of the ingot is even, in the low- 
er half, however, irregular gaps form between the ingot and the mold. The 
uneven contraction in this area is caused by the effect of the circulating 
liquid metal flow on the crystallizing case of the ingot, changing the tem- 
perature of the case along the periphery and the crystallization rate, If 
the contraction is slowed down owing to the roughness of the mcld surface 
or because of the ingot sticking to the mold wall, contraction stresses 
arise in the case which are proportional to the linear contraction. Due to 
the non-uniform rate of cooling in the lower halv of the mold, opposing 
stresses (expanding and compressing) develop and they promote cracking. In 
order to increase the crack resistance of low-carbon steels, the rate of 
pouring has to be slowed down and cooling accelerated by enlarging the ingot 
periphery. This can be attained by giving the ingot a wavy surface. Another 
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efficient measure is to raise the residual Al-content to Al: C 0.10. 
*s~«.« Phere are 7 figures and 11 Soviet references, 
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Figure 2 


_ Change of the dase-thiokneas in St.3 ingots: 
lates 
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Lael | | 


MT a 
Temperature, °c 


Change in the strength limit of the case in the 
top (A) and bottom (B) of an St.3 ingot at high 
temperatures ; : 
a - samples from the corner of the case 

b - from the central part of the side 

c - from the projecting parts 


Strength 
limit 
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Figure 64 
.. Change in the amount of non- 
"metallic impurities vertically 
‘and in the seotion of the in- 
“got case 
“4.- external zone 
2-2: intermediate 
“3 = inner 


tion 
—_am- 


in the in the 
corner projec- 


3 
“2. 4 = ingot bottom 
“5 = middle of the ingot 
6 - ingot top 

a -. side, remote tron the 
me centre 
op < side, near the center 


on the side 


‘Amount ‘of globu- amount of sulfide 
lar impurities, % impurities, % 
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contrac- contract- 
tion, mm tion, mn 


Distance from the corner, mm 


Deformation of the case in cross section 
of the ingot (contraction), in the initial ~ y 
period of crystallization (steel 30T, bot~- / 
tom casting) 
A - lower section of the ingot ease 
B - upper section of the ingot (figures on 

the curvess duration of orystallization 

of the ingot, min. 
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DZHOSHI, V.B.; VISHKAREV, A.F.; YAVOYSKIZ, V.I, 


Role of surface ‘phenomonn in processes of hydrogen distribution 
between metal and the gaseous Phase. Igv.vys. ucheb. zay.; chern. 
met, no.3#23-30 '61, . (MIRA 14:3) 


1. Mopkovekiy institut stali, ‘t 
 (Burface chemistry). (Steel—Hydrogen contin) 
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a 1g 3200 §/148/61/000/009/001/012 
: £07 1/E135 
AUTHORS: , Yavoyskiy, V.Ie+ Chernega, D.Fes Dudko, D: Ae; 
““pyagun-Belous, G.S., Bektursunov, Sh.Sh.« 
Bocharov, V.A.»_Agamalova, L.L., Molotkov, ViAey 
-Yakobshe, R.Ya.) and Potanin, Ye.M. 


TITLE: Electrolytic phenomena in the process of electroslag 
: heating of ingots : 


PERIODICAL? Izvestiya vysshikh uchabnykh zavedoniy, Charnaya 
motallurgiya, no.9, 1961, 32-43 ; 


TEXT : Electroslag heating of ingots is based on the tonic 
nature and structure of slag... On passing a4 current through the 
alag, situated on the surface of the shrinkage head, o sensiderabla 
amount of heat is evolved, sufficient tc maintain the slag and 
metal in the upper part of the ingot during its erystailisation 

in the molten state. The object of the present investigation 

to elucidate the influence of the kind of electric current on 
processes taking place during electroslag heating of ingots, 

4s advantageous to carry out the heating of the ingot tops in 
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a manner that in addition to increasing the yield of good metal 

there should be an improvement in the metal quality resulting from 

the electrolytic effect and also from the transfer of a part of xX 

the segregating elements into the slag. The experiments were made 

with four ingots of a square cross-section, weighing 3,4 tons, of 

atesl lot'2c@ (10G2SD), smelted in 75 ton basi¢ open hearth : 

furnaces, The alectroslag haating was with direct and alterneting 

current. For the first ingot the electrodes introduced into the 

head part was connected to the cathode and the plus to the ingot 

{straight polarity); the second ingot was heated with direct 

current of reverse polarity (minus to the bottom of the mould, H 

plus to the electrode in the head part); the third ingot was 

heated with a 50 ¢.Pp.5- alternating curront; the fourth ingot waa ‘. 

cast by the usual practice and was used as a blank experiment. 

The first three ingots wore top poured through an intermediate 
~ funnel and the fourth ingot was bottom poured, | A gensrator 

capable of producing 1000 A at 60 V was used for heating with 

direct current, The’ heating conditions were as follows? eat 

‘voltage 48.¥, current for the first 60 minutes 950 A and the 
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the duration of 


heating 90 minutos. 


The flux for the 


formation of slag consisted of 25% fluorospars 45% finely crushed 


freshly ignited Lime, 30% chamotte powder. 


rolled into slabs 500 x 250 mm. Four 
made. Non-metallic inclusions were 


and electrolytically. 


templets 
each slab and then cut into strips from which 


The ingots were 4 
were cut from | 
test specimens were , i 
i 
, 
t 


determined metallographically 
Jt was found that the distribution of non- 


! motallic inclusions in the ingot was the most advantageous on 


heating it with direct current of straight" polarity. 
of heating lowers chemical non-uniformity 


ingots cast by 
alternating current, 
There is a tendency 
pole, whereupon sulphur 
unevenly along the cross-section of 


the usual works technology and 
or direct current of reverse 
be shifted townrds 


the ingot in 


This type 
in comparison with 
heated with 
polaratye 

the positive 
distributed 

the form of 


\ 
x} 
i 


segregation “spots", No shift of carbon towards the negative pole 


was established. 


straight and reverse polarity, 


phenomena, the perrin-Tochinskiy. effect leading to the 
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of the metal of the head part of t 
noticeable offect of direct curren 
distribution of nitrogen in the rol 
was established that the content of hydrogen in the shrinkage 

head decreases during crystallisation of the ingot heated with a A 
direct curront of reverse polarity a 
polarity (minus on the oloctrods). 
the metal of the ingot teemed wit 


ne ingots was observed. No 
t on chonges in the content and 
led metal was observed, It 


nd increases with direct 
The mochanical properties of 


* 30879 
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polarity are most/uniform throughout the whole volume of the slab \ 
The specific gravity of the metal of all the ingots was aoimost : 
the same. The pickling ability of the metal (weight loss of | 


cylindrical specimens in a solution of 65 wt. parts of HCl, 


25 wt. parts of H2504 and lo wt. 


4o minutes) along the whole slab is the highest’ on heating with ; : 
direct current of "straight" polarity and lowest on heating with : 


direct current of reverse polarity, 
current of an ‘industrial. frequenc 


was better than that of the "Dla 


on heating with aiternating 


the quality of the ingot metal 
ingot and was nearly the same 


as on heating with direct current of tatraight" polarity. 
| : . 
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Electrolytic phenomena 
tables and 9 references; 8 Soviet-bloc 


| phere are 6 figures, 4 
i and 1 non-Soviet-bloc. , 

‘ ASSOCIATION: Moskovskiy institut stali 2a 
ae : : (Moscow Steel Institute) ae 

i SUBMITTED:’ May 24, 1961 
} : 

i 
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AUTHORS : Bektursunov, Sh.Sh., Yavoyskiy, V.I., Chernega, D.F., 
Tyagun-Belous, G.S., and Sytova, N.M. 


TITLE: The behaviour of hydrogen during electroslag heating 
and supplementary feeding of ingots 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya : 
metallurgiya, no.9, 1961, 44-53 % 


TEXT: The authors carried out experiments on electroslag 
heating and supplementary feeding of 8.2 ton sheet ingots of a low 
alloy steel MK 1o™2c fi (10G2SD) on a large scale experimental 
installation in which samples of the metal and slag were taken 
during the course of crystallisation of the ingots for the vif 
determination of hydrogen, The chemical composition of the steel 
was: <£0.12% C; 1.3-1.65% Mn; 0.8-1.1% Si; < 0.30% Cr; 

€0.30% Ni; 0.15-0.30% Cu; 0.02% Ti, < 0.040% S and P. The 
process was carried out as follows; After filling the mould up to 
about one third of the height, a slag forming mixture was placed 
on the surface of the metal; 10-12 min after filling the mould, 
three electrodes were introduced into the slag, current (55-60 V;, 
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1000-1400 A) was switched on and an additional amount of the slag 
forming mixture added so as to form a slag bath 80-100 mm deep. 
The duration of heating and supplementary feeding was 60-65% of 
the time necessary for the complete crystallisation of the ingot 
in normal production (about 2 hours). The slag forming mixture 
consisted of 40 kg chamotte powder, 60 kg lime and 10 kg spar 
concentrates. The slag formed had the following composition; 
26-28%. Sidg; 38-40% CaO; 16-18% A1l203; 1,0-1,5% FeO; 

0.2-0.6% Feo03; 1.0-1.3% MnO; 5.0-7.U0% MgO; 6-8% CaFp; 
0.02-0.03% P205; and 0.006-0.010% S. The lining of the top was 
made from magnesite brick, Samples of the metal were taken from 
the shrinkage head with a silica tube and samples of the slag from 
the space between the central and one of the peripheral electrodes 
with a metallic spoon. The extraction of the gas from the 

samples was done at 950-1000 °C at 5-5 x 1072 mm Hg. To elucidate 
the influence of the heating on the residual hydrogen content in 
the metal, four transverse and one longitudinal templets were cut 
from three ingots (one of the ingots teemed by the usual 
technology was used for comparison). It was found that in the 
shrinkage head and 100 mm below the head, the content of hydrogen 
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